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The cytological findings in 7 cases of leiomyoma and 4 cases of leiomyosarcoma can be summarized as follows: For differential diagnosis of these lesions, in comparison with leiomyoma cells, leiomyosarcoma cells were found to have 1) increased minor axis diameters of the nuclei and nuclear anisokaryosis, 2) dark nuclear staining, 3) enlarged and darkly stained chromocenters, 4) dark staining and thickening of the nuclear rim, 5) enlargement of nuclear clear areas, 6) increased numbers of oval nuclei and greater pleomorphism, 7) an increase in size and number of the nucleoli, 8) a strong tendency for cell atypism, such as anisocytosis and pleomorphism.
In the light of these findings, it is believed that differential diagnosis is indeed possible. cytology; gastric leiomyoma; gastric leiomyosarcoma Despite remarkable advances in the diagnosis of stomach diseases, there are still major difficulties involved in the preoperative histological diagnosis of submucosal tumors of the stomach. This has been due to the fact that still no method for sampling submucosal tumors has been established and the fact that the incidence of such tumors is low, thereby preventing a statistical analysis of diagnostic and operative results. Nonetheless, in recent years due to the development of new biopsy methods, including thorny needle biopsy (Ishioka et al. 1979 ) and needle aspiration cytology (Soeda et al. 1976 ) using a fibergastroscope, it is thought that the possibilities for cytological diagnosis of submucosal gastric tumors have greatly improved.
We have made a comparative investigation of the cytological findings of the leiomyogenic tumors, the leiomyomas and the leiomyosarcomas, which are numer ous among the submucosal tumors and whose malignancy determination is impor tant. Discussion is also made concerning the possibility of differential diagnosis based upon cytological findings.
MATERIAIS AND METHODS
Materials included 11 cases of leiomyogenic tumor, 7 leiomyomas and 4 leiomyosar comas, which were treated at the Tohoku University Hosptial and its afiliated institutions. Definitive histopathological diagnosis was made postoperatively in all cases. Using the cytological materials obtained by the direct smear method from the surgical specimens and at x 1000 magnification with Papanicolaou staining, the cytological findings of 100 tumor cells from each (a total of 1100 cells) were examined.
RESULTS
The cytological findings of the leiomyomas and leiomyosarcomas are summariz ed in Table 1 .
Nuclear size In terms of the square area of the nuclei (major axis x minor axis) , that of the 
Staining quality o f the nuclei
Staining of the nuclei was classified into five groups: pale, normal, slightly dark, moderately dark and markedly dark. The majority of LMC showed normal staining (72.9%), whereas only a small percentage (27.1%) showed slightly or moderately dark staining. LMSC, on the other hand, showed normal staining in only 18.4% and greater than 80% showed dark staining (60.8% slightly dark and 20.8% moderately dark). The darkness and the unevenness of the nuclear staining were marked.
Nuclear structure An investigation of nuclear structure was undertaken in the components of the chromocenter, nuclear rim, nuclear clear area and the nucleolus.
Chromocenter. The chromocenter (C) was classified into 7 groups according to size, shape and staining quality: powdered (C1), palely-stained granular (C2) , normally-stained granular (C3), deeply-stained granular (C4), small clumpy (C5), medium clumpy (C6), and large clumpy (C7). A further classification was made in terms of the number of chromocenters: a large number (a), a moderate number (b) , and a small number (c) (Kobiyama et al. 1973) . In this manner, the chromocenter pattern of each nucleus could be expressed as, for example, 3a4c (that is a nucleus with a large number of C3 chromocenters and a small number of C4 chromocenters) (Table 1 ). In cases of LMC, the primary cell type was 3a4c-in other words, nuclei with C3 normally-stained granular chromocenters were found in 64.1% of the cells. In contrast, in LMSC, nuclei with C4 deeply-stained granular chromo centers were the most abundant (31.5%) and C5 and C6 nuclei with clumpy chromo centers accounted for 9.4%. That is, in comparison with LMC, LMSC had a high incidence of deeply-stained or clumpy chromocenters (Figs. 2 and 3 ).
Fig. 2 (upper). Leiomyoma cells (Papanicolaou staining v 1000)
. Normally-stained gran ular chromocenters (C3) are evenly distributed within the nuclei. Nuclear rims are smooth with no thickening. Fig. 3 (lower) . Leiomyosarcoma cells (Pap x 1000). A large amount of deeply-stained granular chromocenters (C4) and small clumpy chromocenters (C5) are found in the nuclei. Some of the nuclear rims are seen to be irregularly thickened.
Nuclear rim. Depending upon the difference in staining and thickness of the nuclear outline, the nuclear rim was also classified into 7 categories, RI through R7. This classification roughly correlated with that of the chrotnocenter. In LMC, R3
(which corresponds to the thickness and degree of staining of C3) was the most frequent nuclear rim pattern (49.7%), whereas R4 and R5 were found at a low incidence (17.3%). In contrast, in LMSC, R4 (which corresponds to the thickness and degree of staining of C4) was the most frequent (38.1%), with R4-5 or R5, moderate rim thickening, being found in about 33%.
Nuclear clear area. The clear areas located between the chromocenters and chromatin bands were termed nuclear clear areas (N) and a 5 group classification made: minute (N1), small (N2), medium (N3), large and delicately demarcated (N4), and large and heavily demarcated (N5). Mixed types were expressed as N2+3, etc. In LMC, N2 totalled 74.7% and atypical patterns were infrequent, whereas in LMSC, the incidence of N2+3, N3, N3+4 and N4 nuclei with enlarged clear areas had greatly increased.
Nucleolus. The average number of nucleoli per cell in LMC was 1.6, more than 90% of the LMC cell having 1 or 2. In LMSC cases, the average number was 2.5 with a wide distribution, and 15% of them were with more than 5 nucleoli. The incidence of various nuclear shapes in LMC and LMSC is shown in Table  1 . Round, oval, long oval and Vienna sausage forms were defined in terms of the major axis diameter/minor axis diameter ratio (R): round , R<1.2; oval, 1.2<R <2.0; long oval, 2.0<R<3.0; and Vienna sausage form, R>3.0. It was found that in LMC the great majority cells (74.3%) had Vienna sausage type nuclei , whereas in LMSC greater than half (55%) had oval nuclei and Vienna sausage nuclei accounted for only 17.8%. In other words, long, thin nuclei with blunt end were typical of LMC (Fig. 4) , whereas due to an increase in the minor axis diameter in LMSC, the incidence of round or oval nuclei was increased and pleomorphism was marked (Fig. 5 ).
Nuclear outline
The nuclear outline was grouped as smooth or irregular , and the irregular type was further classified into notched, sharply clefted, nipple-like tubercular and concave. It was seen that cells with a smooth nuclear outline were most numerous in both LMC and LMSC (>50%), but the incidence of irregularly outlined nuclei was somewhat higher in LMSC than in LMC.
Cell shape
The majority of both LMC and LMSC showed long, thin shapes (spindle-shaped , fib er-shaped or tadpole-shaped), but LMC showed predominantly fiber -shaped (61.3%), whereas LMSC showed a high incidence (51.1%) of the relatively fat spindle-shape. Furthermore, LMSC was frequently long oval, etc., showing a high incidence of pleomorphism.
Staining quality of the cytoplasm
Fully 100% of the LMC showed basophilic staining, whereas, although a majority of the LMSC were basophilic, roughly 30% were polychromatic, including a high incidence of anioschromatism. 12 of which were diagnosed as gastric leiomyogenic.
The rates of tumor cell sampl ing using this method are summarized in Table 2 . All 4 of the leiomoyosarcoma and 6 of the 8 lieomyomas were biopsied using these methods . Moreover, it has proven possible to obtain tumor cells in 4 of the 6 cases in which no ulceration of the mucosa of the tumor was apparent . Since only the cells within the mucosa can be sampled using the usual biopsy instrument, but almost none of the submucosal layer, the advantages of the thorny needle biopsy method are apparent . Owing to the development of this new biopsy method, sampling of submucosal tumor cells has become possible and the need for statistical research on the cytology of various tumors based upon cytological diagnosis has arisen. From this point of view, we have undertaken an investigation of 11 cases of leiomyogenic tumors of the stomach (7 cases of leiomyoma and 4 cases of leiomyosarcoma), which are known to have a relatively high incidence among the submucosal gastric tumors and for which determination of their malignancy is a clinically important problem.
As summarized in Table 1 , we have found that the cytological differential diagnosis of leiomyoma and leiomyosarcoma is indeed possible. Similar to other submucosal lesions of the stomach, it has long been extremely difficult to make a preoperative diagnosis of leiomyogenic tumors of the stomach, so that nearly all definitive diagnosis has been possible only at autopsy or from histopathological examination of surgically excized tissue. There are, however, numerous problems remained on the histological criteria used in determining the malignancy of these lesions and, as Nagata et al. (1970) and Shida et al. (1975) have indicated, there is some confusion concerning what histological criteria should be used. Stout and Hill (1958) maintain that the number of mitoses is important in determining the degree of malignancy of leiomyogenic tumors. Sano et al. (1970) supported this view with regard to determining the malignancy of leiomyosarcoma, and found no mitosis in benign leiomyoma. On the other hand, Giberson et al. (1954) reported that in 15 of 40 cases of leiomyosarcoma of the stomach there was almost no sign of mitosis. Kubo et al. (1965) pointed out that the belief that the prognosis for patients with leiomyosarcoma is generally better than that of other malignant tumors is due to the frequent histological misdiagnosis of benign leiomyomas as malignant leiomyosarcomas. France and Brines (1950) and Sano et al. (1970) have also indicated that, due to the frequent nuclear palisading of gastric leiomyogenic tumors, they are frequently misdiagnosed as neurilemmoma. Because of the above-mentioned confusion concerning the histological diagnostic criteria for leiomyogenic tumors of the stomach, it is thought that even using the newly developed biopsy methods, which now allow for sampling sufficient submucosal tissue, some problems in making the final determination still remain. 
